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Abstract : Following the Princeton Earth Physics Project (PEPP), a French initiative was 

started in 1994 with initial support from Institut Universitaire de France. Recording 

earthquakes, analysing them and sharing information for the same event all around the world 

is the foundation of the project and provided opportunities for investigations with social 

implications in environmental sciences, instrumental physics. Specific requirements for 

recording seismic signals within  the French school structure have been identified and 

addressed. The eight-years experience gained by this French group of teachers, researchers 

and engineers participating in the project “Sismo des Ecoles” has resulted in a stable and 

permanent system where seismic data are retrieved from French schools and presented in a 

format for educational applications. within the framework of the new European EDUSEIS 

initiative, “Sismo des Ecoles” will merge into a collaborative structure in Europe to interact 

with European and other  international initiatives. The use of fast-link internet is the back-

bone of such a federative initiative. 

 

INTRODUCTION 

 

 “Sismo des Ecoles” is an educational project involving research centres, universities and high 

schools in France that is focused on making  pupils aware of scientific methods and culture, of 

the technology and the communication used in industrial societies and of the environmental 

issues which must be addressed to sustain our every-day living. 

The technical aim of this scheme is the consolidation of a prototype of a seismographic 

network, made of high technology and low-cost components. The French seismic network, 

which started in the French Riviera area (nearby Nice, around Sophia Antipolis), has been 

running since 1998 with five broadband stations. This demonstration project, supported by the 

département des Alpes Maritimes, showed the feasibility of such an experiment and resulted 

in  the installation of 15 similar stations in 2002 all around the country. These stations record 

teleseismic and local events on the French territory. From the recorded data, many 

applications have been developed to educate students in environmental science and risk 

assessment, and to motivate students to pursue scientific training. Communications and 

discussions are an essential step for sharing information among students and between students 

and adults. This type of collaborative learning about relevant problems will certainly improve 

social awareness and civic behaviour of future generations. 

 

 

History 

In the footsteps of the U.S. PEPP project, a limited experiment was started in Europe in order 

to see how we can engage high school students in the current practice of seismological data 

acquisition, and how we can establish a specific educational structure associated with the 

French educational system - which is usually more advanced in the teaching of theoretical 

concepts, but far less so in the use of “hands on” experiments. In 1994, a Guralp PEPP-V 

sensor running with a GPS clock was installed for the first time in a French “magnet” high 

school, the Centre International de Valbonne. This first experiment was not totally effective 

because French environment was not propitious. After unsuccessful trials, we have decided to 

design our own digitizer following the requirements of French teachers for automatic 

extraction of seismic data. This specific data acquisition card was developed from 1995 to 

1997, in collaboration with the Agecodagis company based in France 



(http://www.ageco.fr.fm). Hardware and software developed during this 2-year period 

allowed us to extract the data and to monitor the station remotely, using a simple phone 

connection. One of the main difficulties we have encountered inside the school was to 

convince the school administration to open a phone line dedicated to the seismic station only. 

And we often waste much time yet in waiting for such a phone line installation when we 

decide, in collaboration with the teaching staff, to put a station in a school.  

The idea was to build an automated system to prevent it from any wrong manipulation and to 

make the future network as stable as possible. The students and associated teachers devoted 

their time to the selection of the site and the analysis of the data. A very important step was 

reached in 1999 when the ASTER06 network was installed in the departement of Alpes 

Maritimes (France), around Nice. This network is composed of five stations, all with GPS 

clocks and broadband PMD seismometers. Significant amounts of data are retrieved from 

these stations nightly and presented on the web using an automatic procedure described below 

(Virieux, 1999). Since 2001, several other regional educative seismological networks have 

been installed in France, around Strasbourg or Marseille, for instance. We expect the number 

of “school” stations in the whole territory to be higher than 25 by the end of 2003 (figure 1). 

 

 
 

Figure 1: French educational seismological network running in 2002 

 

 

Current status 

 

Data extraction and exchange 

Design of the network for an educational seismic experiment is critical for successful running. 

Our network has been organized with three levels of interaction, following the TGRS 

experiment (http://tgrs.unice.fr). The first node of our network is the seismological station 

located in schools. It includes a standard personal computer equipped with an A/D 24 bit card, 

high technology sensor and GPS clock (figure 2). Given the educational focus of our network, 

it seemed important to record both local and teleseismic earthquakes. Students and teachers 



feel directly connected to what happens locally and many educational investigations can be 

carried out using local events.  Teleseismic events are interesting as well because they provide 

a common material for international exchange and discussions. Developing scientific 

communication between French and international high schools allows collaboration on studies 

of larger natural events . Thus, we use broadband 3 component sensors built by the US 

company, PMD Scientific, Inc. The selected sampling rate could be 31.25, 62.5, 125 or 250 

samples per second. In view of the frequency we are interested in and the amount of data we 

want to manage, we use the lowest sampling rate. This seismic station records ground velocity 

continuously and stores it on the hard disk of the local PC. A modem connected to a serial 

port of the computer allows communication between the station and a central PC which stores 

and distributes the data from all the school seismometers. Software called ATLAS made by 

the French company Agecodagis, resides on the school PC and listens to its modem for 

commands such as getting information, extracting data, resetting the time clock, and so on 

while collecting the seismic data in a DOS environment. 

 

 

 
 

Figure 2 : A schematic representation of a standard school seismological station 

 

Naturally, a school is not a perfect site to perform seismic data acquisition. A high level of 

background noise is often recorded, during the day particularly: a strong human activity, 

building natural vibration, water pumps, and so on. In general, we have very little choice in 

the selection of the site where the sensor, the GPS and the PC will be installed. Sometimes the 

experiment is stopped  because it is not possible to record any seismic signal. After the station 

is installed, we are sometimes confronted with instrumental failures. We had several problems 

with non-waterproof sensors during very strong rainfalls periods, when school underground is 

flooded, or with electric connection due to humidity. Power problems due to strong storms 

have been solved by the installation of battery backup on all the stations. It appears also useful 

to protect instruments and cables from voluntary or involuntary degradations, as it can 

sometimes happen in a school. 

 

The second node of the network is the central PC (figure 3). It can maintain through the phone 

connection the different seismic stations in the network. This PC collects through the internet, 

daily information on earthquakes from international agencies and compiles its own seismic 

catalog. The central PC identifies events of interest based on their distance and magnitude. It 

calculates the arrival times for the different stations in the network and sends a message to the 

school PC requesting signals from these events. The data are automatically extracted from the 

school PC hard drive via standard telephone lines during the night and stored on the central 



PC hard disk in the standard SAC format (http://www.llnl.gov/sac). By this way, only 

significant time windows are preserved and current hard disk capacities are high enough to 

store several years of data on the central PC, for several stations. For instance, data recorded 

in 2002 by 5 stations use about 2Go in memory. All the data is also stored on recordable CD-

ROMs regularly. 

 

 

 
 

Figure 3 : Regional monitoring process for the school network 

 

The third node in the network is the web site where the data and analysis software are made 

available to users . This computer and web site is connected to the central PC via an 

FTP/internet link. The web site recovers the entire database of recorded SAC data, classified 

in a year/day architecture, and the catalog of seismic events computed from the daily lists 

given by the different survey agencies as well. Special software applications, described below, 

make it easy for students to visualize and analyze seismic data through Internet. In addition to 

the seismological data, web visitors have an access to network documentation, seismology 

resources, tools used to perform event localisation with different graphical methods in line, 

and so on. Interaction between classroom teachers and researchers working on earthquakes 

was a key element for developing our high-quality tools. Ironically, researchers use these 

tools for their own analysis nowadays. A search engine called EduSeis Explorer has been 

developed to facilitate data recovery for significant events from a very wide range of  sources. 

EduSeis Explorer allows display and distribution of recorded seismic signal and information 

about seismological history in a region available using web-linked data bases. Its principle is 

based on a user/server architecture (figure 4).  Web site users have an interactive access to the 

whole database located on the server (that means both seismological signals and list of 

events). They are invited to fill a form, determining a time window, a magnitude window, a 

depth window and a geographical window, and the server send an HTML table with all the 

events corresponding to the requested parameters. This search engine should allow us to make 

data from all school stations in France but also in Europe easily available. The main problem 

to perform this step is that it supposes that all the regional networks use the same way for 

signal extracting and file naming: an open standardization has to be reached at an European or 

International level. 



 
 

Figure 4 : Scheme of the EduSeis Explorer search engine that allows students to have direct 

and easy acces to our data. 

 

Seismic recordings can be visualized and analysed with the Java Applet called Seisgram that 

was developed by Lomax (www.alomax.net). This applet allows students and teachers to 

study recent seismic signals as well as older signals (figure 5). The signal can be zoomed, and 

displayed with the seismic signal from several other stations, In addition, P wave and S wave 

and coda times can be picked and different band-pass filters are available to isolate high 

frequency or low frequency signals. 

 

 

 

 
Figure 5: Shown is an earthquake that occurred in Barcelonnette, Southern Alpes, France, 

which was recorded in Sophia Antipolis, French Riviera, France. 



 

 
 

Figure 6: The India magnitude 7.9 earthquake of 26/01/2001 was recorded on school 

seismological stations. The interactive program for plotting seismograms is based on Java 

language (see www.alomax.net) 

 

 

 

While teachers and students are in charge of the seismic station installation, the whole process 

of data transfer between the first node to the third node is performed automatically. We 

designed the system this way because data transfer is a repetitive task and the energy of 

people should be used for applications as data mining and in-depth investigations. This does 

not imply that the way the seismic signal is collected and transported to the web server is  not 

described and presented to the teachers and students. Because the data are extracted, 

processed and put on the web automatically, a school may have an instrument even after the 

involved teacher has left the school. 

 

Current applications 

 

Without a wide range of applications, some of which can be found at http://aster.unice.fr, this 

effort would have been meaningless from an educational standpoint. One application is the 

interactive analysis of actual seismograms. On this point, many questions have been raised by 

students and many solicitations have been expressed by teachers. Thus, in collaboration with 

the teaching staff, we have developed educational activities linked with seismology and earth 

structure analysis. Earthquake location and mapping tools developed by Lomax 

(www.alomax.net) have made many of the basic procedures easier for the students (figure 7).  

 

School activities : teacher framework 

 

 



Data collected by the “Sismo des Ecoles” networks are used by many teachers for different 

topics in French high schools. The direct educative outreach is presented to teachers during 

specific 2-day trainings organized by National Educational Ministry in France. During these 

courses, teachers get an idea of what can be done with seismological data in their own field of 

work. Natural sciences teachers learn how seismic signal can be used to explore the Earth, 

how to realise a cross-section of a subduction zone using historical seismicity catalogues, or 

how to perform epicentre localisation with different graphical methods. Physic sciences 

teachers find that seismology can be an interesting way to study wave propagation: a natural 

introduction of period and frequency concepts. Technology sciences teachers envision the 

possibility of the construction of an horizontal long period seismometer in plexiglas, and so 

on. Each teacher see what can be integrated in his own course or what seems to be less 

interesting for him. 

 

In the classroom, applications are performed both offline and online. Collaboration between 

teachers of different fields is very important to emphasize different aspects of seismology and 

seismograms. We give here 5 examples among a wide range of applications of what has been 

done by teachers involving in this experiment. 

 

Study of subduction zones: Using the search engine for seismic events, students extract from 

the historical seismicity catalogue available on the web site a list of events that have been 

affecting a zone of subduction, Chile for example. After having put the hypocenters on a map 

and looked at their depth, they observe that the deepest earthquakes are located on the East 

part of the geographic zone and that the shallow earthquakes are located on its West part. 

They construct a cross section in plotting every focuses using a spreadsheet and show the 

subduction phenomena. By doing this study for other areas, they are able to compare 

subduction angles around the world. 

 

Moho depth calculation: On some local earthquakes signals recorded by the “school” stations, 

converted PMP phases can be picked. After an explanation about the path followed by these 

kind of waves, students are invited to deduce the thickness of the Earth crust, using a fixed P 

wave velocity (cf. figure 8). 

 

Epicentre localisation: Pupils perform such investigations for local events using different 

methods: bisectors, circles or hyperbolas. These methods can also be used on on-line with 

java based tools (cf. figure 7) 

 

Design of a long-period horizontal seismometer: Technology and instrumental physics 

teachers often focus on how to measure ground motion and students may design a long period 

horizontal seismometer to record signals of seismic events (cf. figure 9). The recordings on 

the long period station could then be compared to the ones recorded by the permanent station 

at the school to investigate instrument responses and capabilities. 

 

Analysis of wave propagation: Understanding wave propagation from acoustic sounds, 

ground vibrations and light is one essential step necessary for seismograms interpretation. For 

instance, students use very cheap piezo-electric sensors to record waves generated by an 

artificial shock. These sensors can be connected to a PC standard sound card. In deploying 

them on different materials and using sound interfaces on PCs, they are able to plot recorded 

signal and to measure wave velocities for these materials. 

 

 



That is a short overview of what is really done in classrooms. All involved people – students, 

teachers, and researchers – interact in order to develop more applications in a wide range of 

fields (mathematics, physics, history, geography, geology and so on). One of our objectives is 

to gather all the educative activities conceived by teachers both on the web site and in a 

manual of applications. 

 

 

 

 
 

Figure 7: Web- oriented interactive mapping and epicentre determination tools have been 

designed. 

 

 

 

 

 

 



 
 

Figure 8 : Schematic representation of an application based on PMP wave analysis and 

Moho depth determination, done by high school pupils. On the left, the seismic data; in the 

middle the explanation; on the top right the mathematical formula and on the bottom right, 

the comparison with known information (map of Moho depth in France  from IRSN, 

www.irsn.org) 

 

 

 

 
 

Figure 9: Horizontal sensor built by a high school technology class. 

 

 

 

School activities : Student implications 

 

In each high school involved in the project, in addition to their classical courses, students 

generally participate as volunteers and they take part in a club meeting weekly after school or 

during lunchtime. These clubs are led by involved teachers. In addition to that regular 

practices, pupils participate to other activities including scientific exhibitions, risk assessment 

meetings and so on. In 2001, the schools involved in the Nice (France) regional network 

participate in a regional scientific exhibition and they have been selected to present their work 



and seismometers they have designed at the international scientific exhibition of Grenoble 

(France) in summer 2001. In 2002, the seismological club of the Centre International de 

Valbonne, the first French high school involved in the project “Sismo des Ecoles”, was 

awarded by a national prize from the Natural Environment ministry of France for its 

earthquake preparedness. In addition to the fixed seismological network, two itinerant stations 

are available. These stations are very similar to the other ones, except for phone 

communications: GSM technology is used and no phone line installation is needed. Using 

these stations, students and teachers may test a site or realise a 3-month seismological 

campaign. It is also an opportunity to install the station few kilometers away from a noisy 

school. 

 

Perspectives 

 

Hardware and software 

 

Future plans of the “Sismo des Ecoles” program can be divided into two dependent parts. The 

first one concerns the improvement of the technology. We are developing, in collaboration 

with the Agecodagis company http://perso.wanadoo.fr/ageco, an Internet based 

communication system between stations and the central PC. This internet remote acquisition 

engine (IRAE) will allow us to get information and data from very far stations, quickly and 

securely, if we manage to communicate through the internet firewalls. Such a prototype 

station has been working for about 6 months in one school, and seismic signal is extracted 

successfully. Then, stations could be installed in some areas where no research centres are 

located. That concerns the second part, which is to extend the network on the whole territory. 

Internet based communication and our web based visualization and analysis software will 

allow us to make the data easily available. 

 

Applications 

 

We expect the number of practical and theoretical applications to be high enough to allow us 

to edit all of them in a “cookbook” which will be useful for the extension of our educational 

and formative experience, at a larger scale. Thus it would become easier to involve other 

schools and the population living in the same area (Bérenguer et al, 2003).  

 

CONCLUSION 

 

The French EduSeis project is being extended and we expect to reach a national scale within 

this year. The different existing networks which have been running for the last 3 years have 

shown the feasibility and the interest of teachers and students for such a experiment. We now 

have to make this initiative an official French EduSeis Network linked with other European 

projects, in interaction with other international initiatives: this will be the success of a 

growing adventure. 
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